Results on study the hydrogen-like atoms consisting of charged pions and Kaons are presented. The first measurement of K + π and K π + atoms lifetime was fulfilled basing on identification of 178 ± 49 Kπ pairs from the atom breakup. The measured lifetime is τ = 2.5
Introduction
The DIRAC experiment aims to observe and study hydrogen-like atoms formed by pairs of π + π − and π ± K ∓ mesons using the 24 GeV extracted beam of PS CERN. The lifetime of these atoms is dictated by the strong interaction between the components. Thus combining of hadrons into a hydrogen-like atom opens a unique possibility to study a property of the strong interaction at the very low relative momenta which are of order of the atom Bohr momentum. For π + π − atom it is 0.5 MeV, for πK -0.8 MeV. Hence the region of QCD confinement becomes available for investigation.
The ground-state lifetime of π + π − atom τ 2π is governed by the ππ S-wave scattering lengths a I , with isospin I = 0, 2 [1, 2, 3] : 1/τ 2π ∝ |a 0 − a 2 | 2 . For the πK atom the lifetime τ πK depends on the πK Swave scattering lengths with isospin 1/2 and 3/2 [4] :
The values of these scattering lengths can be rigorously calculated in Chiral Perturbation Theory (ChPT) [5, 6] . Thus the measurement of the hadronic hydrogen-like atom lifetimes provide an experimental test of the low-energy QCD perditions.
Moving after the production in the target, the
or evolve by excitation (de-excitation) to different quantum states and finally decay or survive (long-lived states) or break up (be ionized) by the electric field of the target atoms [8] . In the case of breakup, characteristic "atomic pairs" emerge with a low relative momentum Q in their center of mass (Q < 3 MeV/c), and small opening angle in the laboratory frame (< 3 mrad). These pairs are the subject of observation.
A high-resolution magnetic spectrometer (Δp/p ∼ 3· 10 −3 ) is used [9] (Fig. 1 ) to identify the pairs and measure Q with sufficient precision to detect the pionium signal. This signal lies above a continuum background from free (unbound) "Coulomb pairs" produced from short lived sources (ρ, Δ . . .) . Other background sources are "non-Coulomb pairs" where one or both pions originate from a long-lived source (η, η , Λ, . . .) and accidental coincidences from different proton-nucleus interactions.
Available online at www.sciencedirect.com www.elsevier.com/locate/nppp Figure 1 : General view of the DIRAC setup: 1 -target station; 2 -first shielding; 3 -microdrift chambers; 4 -scintillating fiber detector; 5 -ionisation hodoscope; 6 -second shielding; 7 -vacuum tube; 8 -spectrometer magnet; 9 -vacuum chamber; 10 -drift chambers; 11 -vertical hodoscope; 12 -horizontal hodoscope; 13 -aerogel Cherenkov; 14 -heavy gas Cherenkov; 15 -nitrogen Cherenkov; 16 -preshower; 17 -muon detector.
Results
Basing on 2008-2010 data the collaboration have double the number of observed "atomic pairs" n A (see Fig. 2 compared to the already published results [10] . Processing of these data is in progress. The final expected accuracy in |a 0 − a 2 | is about 3%.
Processing of the same data allows to extract 178±49 πK "atomic pairs" (3.6σ significance) (see Fig 3) and get the first estimation of its lifetime τ = (2.5
and evaluation of πK S-wave scattering length difference |a 1/2 − a 3/2 | = 0.107
−0.04 (see Fig 4) [11] . Details about number of observed "atomic pairs" n A , number of produced atoms N A and their breakup probability P br for different year and atom types is given it Table 1 The evaluation of the breakup probability P br is affected by several sources of systematic errors [12] . Most of them are induced by imperfections in the simulation of the different πK pairs, the atomic, Coulomb, non-Coulomb and misidentified pairs. Shape differences of experimental and simulated distributions in the fit procedure lead to biases on parameters, including breakup probability. The influence of error sources is different for the (Q T , Q L ) and Q L analyses. Table 2 shows systematic errors common to π − K + and π + K − , collected from 2008 to 2010. Other sources of systematic errors are uncertainties of the experimental lab momentum spectra of πK and background pairs. These spectra have been measured individually for the different run periods, producing systematic errors σ syst πK and σ syst back in P br (Table 3 x + (Q y − 2.5 MeV/c) 2 < 1.5 MeV/c The peak at zero with significance of 5σ is expected to be originate form breakup of the long-lived π + π − atoms inside the Platinum foil. 
Sources of systematic errors
Uncertainty in Λ width correction 3.9 · 10 −3 7.1 · 10 −3 Uncertainty of multiple scattering in Ni target For the future, DIRAC plans to continue the experiment at the SPS CERN accelerator. We exact to gain about 20 in the detection rate of π + π − and πK atoms. 
